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Technical Field 


This invention relates to a reconflgumble surgical apparatus and instrument that includes 
detachable and intMchangeable end tools, which incoipoiate new end tool conneciors and 
coiqilers. 


can 

are 


Background of the Inventitm 

10 Medical professionals have long-recognized the need for surgical instruments that 

utilize a multitude of interchangeable tools. What has been needed but heretofore unavailable 
surgical instruments that are compatible for use with detachable and interchangeable tools that 
incorporate universal connectors that establish intcrchangeability with a multiiude of surgical 
tools and devices. Such long-felt needs have been particularly prevalent in the field of 

15 endoscopic surgical instruments that are used in minimally invasive surgical procedures. These 
types of procedures are perfonned through one. two. three, or even four small incisions created 
in the skin of apatient In multiple incision procedures, a single endoscopic instrument may be 
introduced per incision. Each such instrument can typically accommodate, for example, one or 
two surgical tools that can be manipulated from the exterior of the patient to remotely conduct a . 
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specific smgical operation inside the patient. To lessen the trauma to the patient, it is preferable 
to mininiize the number of such incisions and suigicai instruments. 

The procedures can involve relatively non-complex biopsy procedures as well as very 
compHcated caidiothoracic remedial and interventional operations. In the latter, one or more 
5 endoscopic tools are needed to perform the procedure and space inside the body of the patient is 
at a premium. Tlier^, any tooU that are to be introduced into the surgical field must compete 
for space with other tools including for example, clamps, cutting tools, fluid injection and 
suction ports. lighting and visual equipment, and similar devices. Accordingly, those with skill 
in the art can appreciate that there is limited intracoipoieal space available for tools and 
10 equipment. Therefore, before one tool can be introduced, another tool may have to be lemoved. 
Since only a limited nuniber of minimally-invasive^type endoscopic surgical instruments are 
preferably utiHted during any given procedure, there has long been a need for the capability to 
interehange multiple surgical tools on any single endoscopic instrument. 

The removabiUty and intcrchangeabaity of the tools and reusability of such surgical 
15 instwment can reduce costs and complexity. For example, maintenance costs associated with 
refurbishment, cleaning, and sharpening tools after each surgical procedure is significant. 
Removable end tools can facilitate such efforts and can also be adapted for single use 
applications, which eliminates the need for cleaning and rcfuit>ishment. During use, biological 
tissue and fluids can become lodged in the crevices and interstices of small surgical instruments, 
20 which complicates sterilization and refurbishment. 

Furthermore, the means for connecting the removable tool to the manipulation shaft of 
the surgical instrument is important to the usefulness of the surgical insirument. The coimeciion 
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must posltiveJy secure the components together during operation, and must maintain the 
connection throughout the range of motion forces typically encountered during surgical 
Piocedures. The connection must allow the smooth and controllable transfer of motion from an 
actuation shaft to the surgical tool. The connection must also facilitate quick and easy connection 
5 and disconnection of the interchangeable tool. The connection must be such that it does not 
become loose and aUow movement between the components after repeated use. 

Many attempts have been made to create reconfigurable endoscopic instruments ihat can 
employ a variety of surgical tools. One such attempt is limited to a medical instrument that 
incorporates a handle having scissor grips adapBd to actuate a manipulation shaft that may be 
10 configured, for example, as a grasper, biopsy collector, dissector, or scissor. 

Other attempts aimed at reducing maintenance expenses of surgical tools are exemplified 
by, among other patents. U.S. Pac No. 4.569.131 to Falk et al. The Falk et al. instrument is a 
device that has a handle and jaws that are sq>arBb]e ftom an instrument shaft so thai the 
individual components may be more easily cleaned and sharpened, or disposed of after each use. 

Surgical instruments such as that described in U.S. Pat. No. 5,618,303 to Marlowe ci al. 
have attempted to improve joints between components of the instruments. The Marlowe et al. 
discloses a device that includes a stub shaft or link means terminating in an enlarged end that is 
shaped to be received by a clevis. Other types of joints are described in U.S. Pat. No. 5 J04,203 
to H-MaUawany et al., which teaches a T-shaped coupling joint 

What continues to be needed but missing from the field of interchangeable surgical tools 
is a secure connection between components of a surgical instrument tha will not loosen after 
several uses. wWch is also designed for improved ease of manufacture and replaceability. While 


15 


20 
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some of the prior art devices attempted to improve the state of the art of interchangeable surgical 
tools, none has achieved low cost part that is easy to fabricate and convenient to use. A more 
desirable interchangeable surgical tool would pieferably include a mote secure connection, 
which can be adapted so that different tools can be configured to the surgical instrument. With 
5 these capabilities taken into consideration, the instant invention addresses many of the 
shortctMHings of the prior art and offers significant benefits heretofore unavailable. 

■^""l^niT *l«e Inyimann 

In its most general sense, the present invention overcomes the shortcomings and 
10 linutations of the prior art in any of a number of generally effective configurations. In one 
configuration, the reconfigurable surgical apparatus or instrument according to the present 
invention incoiporates. among other elements, a prime mover that is movably positioned within a 
hoUow manipulation shaft. The prime mover is adapted to be activated by an actuator located at 
a proximal end of the shaft The shafl also includes a coupler at the distal end which comprises a 
15 capture ledge. The surgical apparatus is further configured with an inierehangeable surgical tool 
that is attached to the coupler. The tool also includes an anchor that is adapted to releasably 
mate to the capture ledge of the coupler. 

Thus, there is disclosed a reconfigurable surgical apparatus comprising a surgical 
instrument assembly formed with a hoUow manipulation shaft recei ving a prime mover activated 
20 by an actuator located at a proximal end of the shaft. The surgical apparatus also includes a 
coupler formed about a distal end of the shaft writh a capture ledge. Further, there is an 
interchangeable surgical tool which is attachable to the coupler which includes an anchor 
adapted to releasably mate to the capture ledge. 
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The coupler h prefiaably configured to have the capture ledge define a surface or a 
portion of a surface of at least one lateral aperture or recess, which is sized to releasably receive 
the anchor. Hie anchor and the capiure ledge are arranged to cooperate during actuation of die 
prime mover. 

5 In one of many variations of the instant invention, the anchor can be formed as a 

generaUy hook shaped tine that is sized and shaped for leleasable receipt into the recess and 
against the capture ledge. Tlie hook shaped tine may also further include an engagement face diat 
is adapted to releasably engage and cooperate with the capture ledge. 

Any of the precediog configurations and embodiments may also be adapted with the 
10 anchor having a frangible portion. In certain implementations, it may be desired to limit use of 
the end tool and^or the entire tecwiflgurable surgical apparatus to a single use. This would 
ensure the sterility of the apparatus and/or the end tool prior to use. 

The frangible portion may be defined by at least one shear notch. In alternative 
airangemcnts, the frangible portion can also be formed to be a weakened material having shear 
15 strengththatislessdianthatofthesurroundingmaterial. This can be accomplished with either 
integrally entiudea or joined dissimilar materials, or by fomiing the frangible portion to have a 
smaller diameter, a scored section, or a notched portion. Such scoring or notches may be a 
portion of or the entire circumference of a section of the anchor. 

Thus, there is father disclosed a reconflgurable surgical apparatus comprising a surgical 
20 mstrmnent assembly formed wiUi a hollow manipulation shaft receiving a prime mover activated 
by an acmator located at a proximal end of the shaft A coupler is formed about a distal end of 
the shaft having a capture ledge that defines a recess in the coupler. An interchangeable surgical 
tool adapted to connect to the coupler comprises a frangible portion and an anchor adapted to 
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releasably mate to the capture ledge. The frangible portion is adapted for receipt in the recess 
after the anchor has been removed from the tool. Also disclosed is a reconfigurable surgical 
apparatus comprising a surgical instrument assembly formed with a with a hollow manipulation 
shaft receiving a prime mover activated by an actuator located at a proximal end of the shaft. A 
5 coupler is formed about a distal end of the shaft having a capture ledge that defines a lateral 
recess in die coupler. An interchangeable surgical for attachment to the coupler and foimed with 
an anchor having a shear notch. Tlie anchor may be adapted to releasably mate to the capture 
ledge and severed from the tool about the notch. 

As described in the various figures, the frangible portion preferably causes a distal 
10 section of the anchor to sever or shear apart upon disconnection from the coupler. While 

complete shearing of the distal section is preferable in most configurations, it is not necessary for 
ensuring that the reconfigurable surgical apparatus is not reused prior to inspection, 
refurbishment, and replacement of worn or unserviceable components. All that is required in 
instances where reuse is to be restricted, controlled, or prevented, is that the end tool be 
15 prevented from proper coupling to the surgical apparatus. The present invention contemplates 
many suitable arrangements that arc capable of accomplishing such described capabilities. 
Preventing reuse can be accomplished by incorporating a semi ^frangible, distortable, or 
distendable portion that wUl deform upon decoupling of the end tool from the distal end of the 
shaft. In one embodiment, the frangible ponion is completely severable and the severed end of 
20 the anchor that remains on the tool may be used as a probe that can be inserted into the lateral 
recess to remove the portion of the severed anchor. The present invention further contemplates 
that the distal end of the shaft is adapted lo incorporate the anchor and the interchangeable tool 
and is formed with the capture ledge which is adapted to releasably mate to the anchor. This is 
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opposite to the ainjigeoient whem the m:hor depends from the end tool and the captu« ledge 
and/or the lateral «cess is fomed in the distal end of the shaft. As in preceding configurations, 
the lateral recess and the capture ledge are preferably adapted to releasaWy receive the anchor. 
In a fiiither variation of any of the preceding embodiments, the instant invention is also 

5 -directed to the reconfigurablc surgical apparatus that includes the interchangeable sutgicalw^^ 
being configured to connect to the coupler and haying a reciprocating captuie member adapted to 
leleasably mate to the anchor. The reciprocating capture member preferably receives the anchor 
described in previous embodiments and variations and operates to actuate the particular end tool 
as the anchor-capture member moves in response to linear motion inputs fiom the actuator. 
10 As wth preceding configurations, modifications, and alternatives, the capture member of 

the instant variation may be foimed in the end tool to define at least one lateral recess adapted to 
cooperate with and releasably receive the anchor. One of many modifications of the anchor 
includes a generally hook shaped tine having an end sized for cooperation widi. and releasable 
receipt into the lecess of the member. As befoie, the hooJc shaped tine may include an 
15 engagement face adapted to releasably engage the capture member. 

In yet another configuration, the reconfigurable surgical ^aratus according to the 
present invention includes, among other elements, a surgical instrument assembly having the 
coupler foimed about the distal end of the shaft to include a receiver formed with an engagement 
ledge and shelf. The assembly also incorporates an interchangeable surgical end tool diat is 

20 "tached to the coupler, and which tochzdes an engager that is adapted to releasably mate to the 
receiver. 

■n» piefiMied receiver according to d>e invention includes a generally hook shaped recess 
that is adapted to cooperate with and releasably mate with the engager. Further, the engager is 
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fomied with a «ene«Uy hook shaped tine Aat is fomied to releasably mate with the nscci ver. 
Thus, th«B is disclosed a ^configurable surgical tool comprising a surgical instrument assembly 
formed with a hollow manipulation shaft receiving a prime mover activated by an actuator 
located at a proximal end of the shaft A coupler foimed about the distal end of the shaft 
5 includes a receiver having an engagement ledge and shelf and an interchangeable surgical tool 
attachable to the cotipler contains an engager adapted to nleasably mate to the receiver. 

A further variation of the engager-receiver configuration can incorporate a frangible 
portion that is similar in operation to any of the preceding amuigements. More specifically, the 
frangible portion may be configured to. among other features and capabilities, limit the 
10 interchangeable surgical end tool to a single use so as to afford an opportunity for a post-use 
safety and serviceabilily inspection and for refurbishment and replacement of components or the 
entire end tool. Additionally, the frangible portion may incorporate any of ihe previously 
described features, elements, and capabilities, and may be defined as one or more shear notches, 
which notches may be confined to a small region of the exterior circumference of the shaft of the 
15 engager, the receiver, or both. Also, the one or more notches may be circumfeientially formed 
so as to establish one or more legions of the engager-receiver coupler that is/are of a generally 
reduced diameter relative to the non-notched portion thereof. 

Thus, there is further disclosed a reconfiguiable surgical tool comprising a surgical 
instrument assembly formed with a hollow manipulation shaft receiving a prime mover activated 
20 by an actuator located at a proximal end of the shaft. A coupler formed about the distal end of 
the shaft is fooned with an engager and an interchangeable surgical tool formed with a receiver 
with an engagement ledge and shelf is adapted to releasably mate to the engage. 
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Ptefenibly. the frangible portion establishes a region of the engager-recei vcr coupler that 
is weakened relative to the surrounding structure. Even moie preferably, the comparatively 
weakened region serves as a fracture »ne that severs the engager from the surgical end tool, or 
from the shaft in alternative arrangements, when the surgical tool is decoupled from the surgical 
5 instrument assembly. As with prior embodiments, variations, and modifications, the severed end 
portion of the engag»» that remains can be used to remove the portion of the anchor that may 
remain engaged with the capture ledge and in the lateral recess. 

In yet oiber altematives to any of the above^lescribed configuraiions. the engager and 
rcceivermay be formed in alternate positions whereby the engager depends from the distal end 
10 erf the prime mover, and the receiver is incoiporated into the surgical tool. Additionally, the 
receiver, in any of the preceding embodiments, may further define a generally hook shaped 
recess that can be adapted hi cooperation with the engager to releasably receive the engager. The 
engager may also be formed with a generally hook shaped line that is sized and configured to be 
releasably received in the recess, in cooperation with the receiver, to effect the leleasable mating 
15 to the receiver. 

These variations, modifications, altematives. and alterations of the various preferred 
embodiments, arrangements, and configurations may be used alone or in combination with one 
anoflier as wiU become more leadUy apparent to those with skill in tiie art with reference to the 
following detailed description of the prefened embodiments and the accompanying figures and 
20 drawings. 

Also, the present Invention relates to a means for performing an intracorporeal surgical 
procedure comprising a means for imparting a range of motion and a means for defining an 
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intracoiporeal passageway connected to a passageway connected at a proximal end to the 
motion-imparting means, the passageway being received with a means for transmitting the 
imparted range of motion. This intracorporcal surgical procedure also comprises a means for 
distally coupling the passageway means that defines a means for interchangeably capturing and 
5 an interchangeable means for performing a surgical intervention that includes a means for 
releasably mating the intervention means to the capturing means wherein the interchangeable 
intervention means is, when mated to the capturing means remotely aciuatable by operation of 
the motion imparting means. 

Further, the invention relates to a means for imparting a range of motion and a means for 
10 defining an intracorpoteal passageway connected to a proximal end to the motion-imparting 
means* the passageway being received with a means for transmitting the imparted range of 
motion. This intracoipoTBal surgical procedure also comprises a means for distally coupling the 
passageway means that defines a means for anchoring and an interchangeable means for 
performing a surgical intervention that includes a means for releasably capturing the anchoring 
15 means wherein the interchangeable intervention means is, when mated to the anchoring means 
remotely actuatable by operation of the motion imparting means. 

Brief DescriDtion of the Drawings 

Without Hmiting the scope of the present invention as claimed below and referring now 
20 to the drawings and figures, wherein like reference numerals and numerals with primes and 
double primes across the several drawings, figures, and views refer to identical, corresponding, 
or equivalent elements, features, and parts: 
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FIG. 1 is an elevation view, in reduced scale, of a reconfigurablc surgical apparatus 
according to the present invention; 

FIG. 2 is a detail perspective exploded view, in enlarged scale and rotated, of the 
reconfigurable surgical apparatus shown in FIG. 1 within detail view line 2 - 2; 

5 FIG. 3 is a side view, in enlarged scale and rotated, taken along section Jine 3' ^ 3' of HO. 

2; 

no. 4 is a rotated perspective view of the assembled reconfigurable surgical apparatus 
shown in FIG. 2; 

HG. 5 is an elevated perspective view, in enlarged scale, of a modification of the 
10 reconfigurable surgical apparatus shown in HG. Z, with some structure i^moved for clarity; and 
HG. 6 is an elevated perspective view, in enlarged scale, of a variaiion of the 
reconfigurable surgical apparatus shown in HG. 1. 


15 


20 


DescriPtidn of the Pr^ferri^ d EmbodlmeTifa 

The apparatus of the instant invention provides a significant advance in the state of the art 
of interchangeable surgical tools. Tlie preferred embodiments of the reconfigurable end surgical 
tool accomplish this by new and novel aixangements of elements that are configured in unique 
and novel ways and which demonstrate previously unavailable but preferred and desirable 
capabilities. 

The detailed description set forth below in connection with the drawings is intended 
merely as a description of the presently preferred embodiments of the invention, and is not 
intended to represent the only form in which the present invention may be constructed < 


lor 
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Utilized. The description sets forth the designs, functions, means, and methods of implementing 
the invention in connection with the illustrated embodiments. It is to be understood, however, 
that the same or equivalent functions and features may be accomplished by different 
embodiments that are also intended to be encompassed within the spirit and scope of the 
5 invention. 

With reference generally now to FIGS. 1 through 6. and more specifically to FIGS. 1. 2, 
and 4, in one of the many preferable airangements. the reconfigurable surgical apparatus 100 
according to the present invention includes, among other elements, a surgical instrument 
assembly 110. The assembly HO also includes a prime mover 130 that can be positioned wiihin 
10 a hollow manipulation shaft 120 and which is adapted to impart a range of morion. The prime 
mover 130 is activated by an actuator 135 located at a proximal end of the shaft 120, which is 
configured to remotely impart the desired range of motion. Various types of manually, remotely, 
mechanically, and automated actuatofs arc known to those with sidll in the art. As described 
generally in the various figures and as shown in FIG, 1 for purposes of an exemplar, a manual 
15 scissors handle-type actuator 135 can be employed for purposes of the present invention. 

Although the hollow manipulation shaft 120 is shown with a single lumen, it can be fonned with 
multiple lumens that can be adapted for receipt of various other elements in addition to the prime 
mover 130, Additionally, the entire reconfigurable surgical apparatus 100 can be sized and 
configured for receipt within a larger minimally invasive surgical instrument that is introduced 
20 intracorporeaUy and which is adapted to receive the surgical apparatus 100 contemplated herein. 

In exemplary configurations, the actuator 135 is adapted to cooperate with a rigging cord 
123 that is adjusted with a release latch 125. The cord 123 is preferably linked or direcdy 

Page 48 of 67 


PAGE4Sf68'RCVDAT«22l20M3:1S:35PM pstem Daylight r^^^ 


APR. 22. 2004 2:32PM CARDINAL HEALTH INC. NO. 527 P. 50 

Appl. No. 10027,343 
Amendment dated April 22, 2004 
Reply to Office Action of March 17, 2004 

connected to the piiaie mover 130 and is adjusted to control the range of motion of the prime 
mover when the handles 127 of the actuator 135 are operated. In variations of the present 
invention, the actuator 135 may also incorporate one or more ports 137 that can be adapted to 
receive additional elements such as fluid lumens and additional prime movers that can be 
5 configured to add further functionality and moie complex motion to the instrument assembly 
110. Pdr example, a directional guide wire (not shown but known to those having skill in the art) 
can be received through the port 137. Such a guide wire is useful and can facilitate 
intiacorporeal intnxiuction of the surgical instmment assembly 110 during minimally invasive 
surgical proceduies that require insertion of the instnmient UO through cutaneous incisions and 
10 ports in the body of a patient The prime mover 130 is shown in the figures as configured for 
linear motion, however, the mover 130 can be augmented and or replaced with a similar element 
(not shown but within the skill in the art) that can be configured for rotational motion. Also, 
those having ordinary sldl] in the art can understand that eithw of such elements, the prime 
mover 130 or such other elements, can be configured for both linear and rotational motion in 
15 certain arrangements of the surgical instrument 110. 

With condnued reference to the various figures and specifically now also to HG. 2, the 
surgical instrument assembly 110 also further incorporates a coupler 140 that is formed about a 
distal end of the shaft 120. In one of various aiiangements. the coupler 140 incorporates a 
capture member 150 that is formed with a capture ledge 155. The surgical instrument assembly 
20 110 is compatible for use with and includes any of a wide number of end effectors that am 
selected according to the surgical intervention to be accomplished. For example, such end 
effectors can include application specific interventional tools, such as scalpels, dissectors, biopsy 
collectors, drills, tweezers, sdsson. catheters, lumens, stents, balloons, as well as active and 
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passive observational probe, visual, and illumination devices, and combinations thereof. For 
purposes of illustration but not limitation, the instrument UO of the various figures is shown to 
include an interchangeable surgical tool 160 in the general form of a scissore. The coupler 140 
also includes one or more cooperating elements on the interchangeable surgical tool 160, which 
5 are adapted to connect the tool 160 to the coupler or coupling mechanism 140 portion thai 

depends ftom the distal end of the shaft 120. In this configuration, the coupler 140 incoiporaies 
an anchor 170 that is adapted to releasably mate with the capture ledge 155. 

In the exemplary airangement of the instant invention shown in FIG. 2, the coupler 140 
portion of the interchangeable surgical too! 160 is preferably formed to define ai least one lateral 
10 aperture or recess 180 that includes at least one surface that can be the capture ledge 155. The 
capture ledge 155 and the recess 180 can be formed and arranged to releasably receive and retain 
the anchor 170. Any of a large number possible anchor configurations may be suitable for 
purposes of the present invention, and can include, for purposes of illustration but not limitation, 
the anchor 170 formed as a generally hook shaped tine 190 that has an end 193. which tine 190 
15 and end 193 are preferably sized for releasable receipt into the recess 180. The hook shaped tine 
190 may also further include an engagement face 195 that is adapted lo releasably engage the 
capture ledge 155. 

Although generally featureless surfaces are shown about the ledge 155. on the 
engagement face 195, and in the recess 180 in the various figures, the present invention 
20 contemplates further modifications to the ledge 155. the face 195. and the recess 180 wherein the 
respective surfaces can be modified for additional functionality and interoperability. For 
example without Umitation, the engagement face 195 and the ledge 155 may be modified to 
incorporate cooperating and/or locking features, such as gear teeth and notches that operate to 
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mesh together upon receipt of the anchor 170 in the recess 180. Other altemait ve configurations 
may include surface textures adapted to create further enhancements to the interface between the 
lecess 190, the engagement face 195. and the capture ledge 155. One such variation can include 
a unidirectional tooth and pawl ratchet mechanism wherein ramp or tooth-type structures are 
5 fonned on the engagement face 195 and one or more pawl-type structures are fonned on or about 
the hook shaped tine 190. 

Examples of such locking features that are known in the art include, for example without 
limitation, wire and cable tie devices such as those disclosed in U.S. Patent No. 4.214»349 and 
4,135,749, which are collectively incorporated herein by reference in their entirety. 

10 Incorporation of such features into the device according to the present invention can be desirable 
for appUcations wherein the interchangeable surgical tool 160 is to be used one time only or 
where the tool must be inspected and refurbished between uses to ensure safety and operability. 
With such ratahedng features, the tine 190 of anchor 170 can be snapped, threaded, or inscned 
into the recess 180 in one direction, but cannot be removed therefrom in the retrograde direction. 

15 In this prefeired variation, the tine 190 can be removed from the recess 180 only after being 
severed fiom the anchor 170 and then by being threading out of the recess 180 in the required 
direction. 

Any of the preceding and later described embodiments of the apparatus 100 may also 
further optionally incorporate one or more orientation and alignment recesses or key ways 165 
20 that may be fonned in any of the components and eiemenis of the instant invention and which 
are operative to faciUtatc alignment of the capture member 150 and the anchor 170 of the coupler 
140. As reflected in HGS. 2 and 4, two generally longitudinal keyways arc formed in the 
capture member 150 and are ad^ted to nestingly receive a segment of the installed anchor 170. 
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Prior to operation and use of the reconfigurable surgical apparatus 100 according to the 
instant invention, the anchor 170 is engaged with die capture ledge 155 wherein the hook shaped 
tine 190 is received in the recess 180. Next, the capture member 150 is retracted into the hollow 
manipulation shaft 120, and the interchangeable surgical tool 160 is secured to the shaft 120 with 
5 the connector 220. The connector 220 may take the form of any of a number of connection 
devices including, for example without limitation, threads, twist and lock type elements that 
operate with partial relative rotation much like the so-called child-proof medicine bottle caps and 
automotive gas tank filler port caps, pin and clevis connector, clamp and post type Actional 
conncctois, chuck and pin type devices that operate in an manner similar to that of drill bits and 
10 chucks, key and keyway and cotter couplers, bayonet type connectors similar to those used in 
camera lens mounts and in some computer related network cabHng components, and scarf joint 
type couplers. Jn one of many variations, die connector 220 may take the form of a threaded 
connection, as shown for purposes of iUustration in FIGS. 2, and 4 through 6. In this variation, 
die male connector threads 220 are receivably engaged xviih cooperating female threads formed 
15 within the coupler 140 at the distal end of die manipulation shaft 120. 

With continued reference to die various figures and illustrations, and with specific 
reference now also to HGS. 2, 3. and 4, those possessed with skill in the art can observe that the 
reconfigurable surgical apparams 100 is assembled and nearly ready for use once die connector 
220 is engaged and the coupler 140 joins the interchangeable surgical end effector or tool 160 to 
20 die surgical instrument assembly 110. After die coupler 140 is secured, the user typically rigs 
die ^aratus 100 for operation by, as noted generally hereinabove by releasing die adjustmeni 
cord release latch 125 and adjusting the actuator cord 123 so as to establish the desired range of 
linear motion, as opposed to rotational motion that may be imparted with a different type of 
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actuator than that depicted in the various figuiw. For continued pun,oses of illustration, the 
described linear motion of the prime mover 130 is shown generally by the arrows of HG. 4 thai 
are identified by reference letter "L". In this arrangement, the linear motion of the prime mover 
130 can, during operation of the actuator 135, be transferred through the capture member ISO. to 
5 the hook shaped tine 190 of the anchor 170. to in turn actuate the interchangeable surgical tool 
160. 

With specific reference also now to no. 3, a further variation of the reconfigurable 
surgical apparatus 100 includes a firangible portion 200. which in the various figures is reflected 
to be in the anchor 170. THe frangible portion 200 can be incorporated to limit the 
10 interchangeable surgical tool 160 to a single use. which can be required in a number of 

circumstances. Most commonly, in recognition of the wear and deterioration that can result from 
normal use of the surgical tool 160, it has been seen to be desirable that the tool 160 be limited to 
single use applications. Hus requirement and need is especially pronounced In circumstances 
where the surgical tool 160 may be constructed of less expensive, recyclable. light-weight, or 
15 hybrid materials that are nrore susceptible to failure after lepeated use. Alternatively, such need 
for elements, such as frangible portion 200. which limit multiple use can arise in procedures that 
result in extensive wear on the surgical tool 160. Some high-strength and durable materials can 
experience significant wear even after only a single use. This has been demonstrated in a variety 
of routine surgical interv«itions including, for iUustradon purposes without limitation. 
20 procedures performed on bone and that may require die location and removal of foreign bodies 
such as chipped bone fragments, calcified deposits, and other undesirable objects. 

Any of die preceding embodiments, configurations, and variations of the present 
invention may be modified to Incorporate the frangible portion 200, which may be constructed in 
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any of a number of ways, and in any number of locations about the rcconfigurable surgical 
apparatus 100. Preferably, the frangible portion 200 is formed on either the surgical instrument 
assembly 110 or the interchangeable surgical tool 160, or both, proximate to the coupler 140, 
More preferably, the frangible portion 200 is fonned about either the anchor 170 or che capture 
5 member 150. 

For purposes of continued iUustration, the frangible portion 200 reflecied in the various 
figures, including FIGS. 2 and 3 is showTi to be formed as a circumferential region of reduced 
diameter, or a generaUy toioidal, parabolic, or counter-sink shaped shear-type notch 210 that is 
formed about a portion of the anchor 170. A similar frangible portion (not shown) can be 
10 implemented wherein the frangible portion 200 may be replaced or augmented with a region that 
is formed by a material of construction of the anchor 170 in the region of the frangible portion 
200 to be weaker than the surrounding material of che anchor 170. This can be accomplished 
with either a non-circumferential notch, a diametrical or lateral notch fonned in the anchor 170. 
or functional equivalents thereof. In yet additional examples, the frangible portion 200 may also 
15 be fomicd wherein the material of the anchor 170 material is selected to have a material strength 
that is reduced in the region of the frangible portion 200 relative to the other portions of the 
anchor 170. Anotiicr variation may include forming a circumferential score about rhe anchor 
170 in tiie region of die frangible portion 200. An additional mediod includes forming at least 
one non-circumferential shear notch, which may be similar in ctoss-section to the notch 210, 
20 within the frangible portion 200 by removing material from the anchor 170 by machining, or by 
molding the anchor 170 to have the illustrated shear notch 210 or some similar feature. 

Those witfi skill in tiie art can appreciate that tiie frangible portion 200. or shear notch 
210. according w the preferred examples, may be incorporated in any number of locations along 
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the anchor 170, or other components and elements of the apparatus 100. FIGS. 2 and 4 illustrate 
only one such position, from among many possible Jocations of the apparatus 100, along the 
portion of the anchor 170 that is located proximate to the capture ledge 155, when the coupler 
140 is in the assembled configuration. Another alternative or additional location of the frangible 
5 portion 200, or shear notch 210, is on a segment of the hook shaped tine 190. The tine location 
facilitates the embodiment previously described in which iJie hook shaped line 190 cannot be 
removed from the recess 180 unless the tine 190 is sheared from the anchor 170. This variation 
leaves the straight portion of the tine 190 in the recess 180, where it can be forced out of the 
recess 180 by using the severed end of the anchor 170 that remains on and depends from the tool 
10 160 after severing. In operation of the frangible portion 200 during decoupling of the tool 160 
from the instrument assembly 110, the frangible portion 200 of the anchor 170 of the surgical 
tool 160 is severed after disconnection from the coupler 140. The apparatus 100 may be 
configured whereby the severing operation occurs immediately upon decoupling the coupler 140 
by unthreading the connector 220. Alternatively, the severing operation can be performed 
15 manually after the tool 160 is disconnected from the distal end of the shaft 120. As described 
above, the portion of the anchor 170 that remains on the tool 160 may then be used to remove the 
portion of the anchor 170 remaining in the capture ledge 155 from the lateral recess 180 by 
pushing the severed end into the recess to dislodge the severed segment of the line 190. 
Referring again to FIG. 2, a further optional variation of the capture member 150 includes a 
20 frangible portion 200' that is formed in the capture member 150. The frangible portion 200' may 
be formed by any of the previously detailed means. 

As already described, many various types of interchangeable surgical tools 160 are 
contemplated for use with the present invention. As reflected in the various figures for purposes 
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Of illustration, a tool 160 is shown that is compatible for use with reciprocating linear motion 
during operation. More specifically, the various figures depict the tool 160 to be an endoscopic 
scissors tool having blades 230 adapted to move about pivot pin 240 during actuation. 

With reference now also to HG. 5, any of the preceding embodiments may be further 
5 modified to incorporate a modified prime mover 130' that includes an anchor 170' adapted for 
coaq>atibmty with an interchangeable surgical tool 160' that receives the anchor 170' in an 
integrally formed capture member 150', which may or may not also include any other connecting 
structure. Further alterations to this variation may also incorporate a frangible portion 200" rfiat 
may be formed in any element of the coupler 140\ such as, for example, on the prime mover 
10 130». In HG. 5, reference numerals with primes denote structural elements similar or identical to 
analogous components in the other figures that arc identified by reference numerals without any 
prime or with double primes. 

The instant invention is also further directed to embodiments that include a 
reconfigurable surgical apparatus 100". such as that shown in HG. 6, which includes many of 
15 the preceding features, elements, components, and capabilities. Here, as with preceding 
iUustrations. similar reference numerals having primes or double»primes refer generally to 
similar or like components and elements depicted in drawings and figures described above. In 
Fia. 6. Ae apparatus 100" also further includes a coupler 140" that has a receiver 250 formed in 
an interchangeable surgical tool 160". The receiver 250 is adapted to releasably capture an 
20 engager 260 that is formed in a distal end of a hollow manipulation shaft 120" of the apparatus 
100". The receiver 250 defines a recess 270 that is shaped to receive and capture, in cooperation 
with the engager 260. an interlocking tine 280 that forms an outwardly projecting portion of the 
engager 260. 
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The exenKpJary configuration of the ^paranu 100" shown in HG. 6 may also further 
incorporate an engagement shelf 290 projecting from the receiver 250 and an alignment leces^ 
300 adapted to receive and capture the engagement shelf 290. As with previous embodiments, 
the instant conflguration may also fluAer include a frangible portion 285 that may be formed in 
5 any of the components, and which is reflected in HO. 6 as a scored region fomied in the 

imeilocldng tine 280. Although a wide array of suitable profiles may be compatible for purposes 
of the instant invention, a generally hook shaped engager tine 280 is shown in HG. 6. which is 
adapted to be received in the substantially hook shaped receiver 250 that is formed in the capture 
member 150" of the tool 160". Any of the previously described locking features and elements 
10 may be formed on the tine 280 and the receiver 250 to establish a "snap" together connection 
that can be forced apart only be sevoing the ftangible portion 285. 

Industrial ADpHcabiMty 

The present invention provides the medical community wath a surgical instniment that 
15 prevents the re-use of the operative portion through the incoiporation of a frangible portion. This 
provides insurance that suxgical procedures will be started with the sharpest and most sterile 
surgical instruments. 

Numerous alterations, modifications, and variations of the preferred embodiments 
disclosed herein will be apparent to those skilled in the art and they are all anticipated and 
20 contemplated to be within the spirit and scope of the instant Invention. For example, although 
specific embodiments have been described in detail, those widi sldU in the art vriU understand 
that the preceding embodimentt and variations can be modified to incoipotate various types of 
substitute and or additional or alternative materials, relative airangemem of elements, and 
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dimensional configurations for compatibility with the myriad possible surgical interventions and 
endoscopic procedures. Accordingly, even though only few variations of the present invention 
aiB described herein. It is to be understood that the practice of such additional modifications and 
variations and the equivalents thereof, are within the spirit and scope of the invention as defined 
5 in the following claims. 
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